The primary task of university education is to stimulate students' autonomic learning and cultivate students' creative thinking. This paper put to use problem based learning (PBL) teaching mode, to enable students master flexible knowledge as the goal, and a detailed analysis of the implementation method and concrete measures of PBL teaching reform in the course of Laser Principle and Application, then compared with the former teaching methods. From the feedback of students and teaching experience, we get good teaching effect and prove the feasibility of PBL teaching mode in Since the 20th century, the laser is another major invention following the atomic energy, computer, semiconductor of mankind. As soon as it appeared, the world changed a lot, it has been widely used in the military, aerospace, communications, industry, medicine, scientific research, etc.
syllabus in the limited hours. Therefore, in the process of teaching, the PBL mode can stimulate the students to a certain extent and improve the learning efficiency. In the arrangement of teaching tasks, students can be assigned to groups to discuss in order to enhance their team spirit and cultivate their creative thinking.
Comparative analysis of two teaching modes of LBL and PBL

LBL teaching mode
In the traditional course of Laser Principle and Application, teachers usually use LBL (Lecture Based Learning) as the teaching mode which is teaching-based, teacher-centered. The advantage of this teaching method is teachers can teach basic theoretical knowledge and basic concepts systematically, impart a lot of knowledge which organized clearly and systematic in a short time. So LBL has mainly dominated classes. However, the disadvantage of it is the students have been forced to learn, resulting in the emphasis on imparting knowledge and neglecting the cultivation of quality and ability. Students have been in the passive state of being indoctrinated, unable to participate in the entire teaching environment actively which makes the thinking becomes inactive, depressed their enthusiasm, initiative and creativity of learning, and ultimately led to high scores and low abilities. This indoctrination mode will enable students to gradually lose interest in learning and slipped aside in the classroom. How to start from the teaching methods, change the teacher-centered mode to promote students' learning ability and methods will be a great challenge to the education administrators and teachers themselves.
PBL teaching mode
PBL is a kind of teaching mode which has been paid more and more attention by domestic and foreign educators in recent years. PBL (Problem-Based Learning) is a problem-centered learning or problem based learning mode, which was founded by the American neurology professor Howard Barrows in 1969 at McMaster University in Canada. It's a kind of new teaching mode which takes the problem as the core, the problem solving as the driving force, the group presentation, exhibition, discussion and communication as the means, stimulates the student to take the initiative to self-study, fosters the student innovative thinking as the main goal. 6 It focus is on putting learning in a complex, meaningful problem context, by allowing learners to work together and discuss common issues to solve practical problems, so as to learn the scientific knowledge behind the problem, develop students' thinking ability, cultivate their innovative consciousness and cooperation spirit. 7 The research on PBL abroad is mainly concentrated in four aspects: research on students' performance, research on students' attitudes, research on the acquisition and application of meta-cognitive skills, research on influencing factors of PBL. [8] [9] [10] [11] In China, research on PBL is mainly carried out in the electronic commerce and medical-related areas, while for science and engineering disciplines is very few.
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PBL's basic elements as the following, With the problem as the starting point of learning, all the learning content is based on the problem as the main axis; The problem must be a "real world" unstructured problem that students may encounter in their future professional field, with no fixed solutions and processes; Emphasis on group cooperative learning and autonomous learning, less teaching;
Student-centered, students must assume the responsibility of learning; The role of teacher is to coach; Self-evaluation and group-evaluation should be done at the end of each problem solved and each unit finished. The PBL teaching method liberates the education teaching from the traditional "three centers"(teacher-centered, classroom-centered, textbook-centered), emphasizes the spirit of active inquiry and innovative practice, focus on the cultivation of students' lifelong knowledge and ability to learn.
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2 The utilization of PBL in the course of Laser Principle and Application
The practical application of PBL teaching mode in the course
PBL mode mainly encourages students to find problems, ask questions, discuss questions and solve problems. The setting of the problem indicates the direction for the students, the students' automatic participation and active learning is greatly improved, and meanwhile the discussion in the classroom has deepened students' understanding of knowledge and strengthened their application. The problem here is not only the focus of study, but also the aggregation of related disciplines.
In the second chapter Optical Resonant Cavity of the course Laser Principle and Application, which was given to the students of Optoelectronic Information Science and Engineering in 2014, we divided four classes 1402112-115 (a total of 110 people) into 11 groups. In order to make the students interested in the courses they have taken, they are asked a few questions before starting the course. The first question is what the role of the resonant cavity is; the students were excited at once and had different opinions. Some said that the resonator is mainly used for optical amplification, and some said it's used to control beam characteristic mode, after the discussion they get together their ideas, agreed to provide optical feedback and control the characteristics of intra-cavity oscillation beam. The second question is raised about the form of the optical resonant cavity, students answered a lot of resonant cavity types, such as parallel plane cavity, double concave spherical cavity, plane concave cavity, double convex spherical cavity, planar convex cavity, convex concave cavity, etc. Then the third question, what are the classification and elements of the resonant cavity? After a few minutes of discussion, the students watched a video about industrial laser processing, with great interest, although the video is only 4 minutes, but the enthusiasm of students is fully stimulated. According to the contents of the video, the expansion of this course began. From the role of the laser resonator to the structure form; from the categories of the resonant cavity to the design elements of the resonator, the students summed up each question, the teachers only supplements the their answers.
Teaching Effects of PBL Teaching Method
Through the PBL teaching classroom test, those students who usually don't listen to the teacher carefully participate in a heated discussion enthusiastically; sometimes they can raise questions, and began to think actively. The learning atmosphere of the whole class is unprecedentedly high, and the students' learning initiative is stimulated.
In the collective discussion, because they are divided into several groups, and each member of the learning level is different, it can make best use of the advantages and bypass the disadvantages, the atmosphere in the classroom is pretty high. To a climax again and again. After class, a questionnaire survey was conducted among 110 students in the class; the main purpose of this survey is to investigate the students' cognition and acceptance of this teaching mode. Of the 110 questionnaires collected, 78 were 'Very satisfied', accounting for 70.9% of the total; 29 were 'Partially satisfied', accounting for 26.4% of the total number; only 3 people 'Not very satisfied', accounting for 2.7%. From the survey, we found that the PBL teaching mode has played a very positive role in students' learning, greatly aroused the initiative of students so that students can be enthusiastically absorbed in learning.
The Requirements of PBL Teaching Method for Teachers and Students
As an open teaching mode, PBL has a high demand for teachers' quality and teaching skills, teachers are required to master the content of the course and the relevant discipline knowledge, and should have the ability to ask questions and solve problems, and to use the knowledge flexibly, strict logical thinking ability and good organization and management ability. Teachers should be good at stimulating the enthusiasm of the students, combining education with recreation, with the skills to control the rhythm of the classroom. In addition, teachers should be familiar with the syllabus and the ability of students, so as to plan the focus and difficulty of the study, develop a targeted discussion outline, prepare for the basic premise of PBL teaching mode.
In the meantime, the successful development of PBL teaching mode requires active cooperation of students, from the preparation of information, students need access to a large number of literature, and actively communicate with each other, work together to draw the best conclusion. This way of learning, the time and effort in the preparatory work will be much greater than the ordinary classroom learning, therefore, it is necessary for the students to have the initiative study consciousness, otherwise it is difficult to achieve the expected teaching effect and goal. As Chinese students receive long-term cramming education, form a certain dependence on the traditional educational model, lack of initiative to identify problems and solve problems, some students are only satisfied with get high scores, they may feel that PBL teaching mode reform is too time-consuming, this is also a kind of dependence on the previous teaching philosophy and learning methods. Therefore, students should start from their own to complete the role conversion, from passive learners into the masters of learning.
Conclusions
PBL teaching mode is also applicable to other similar science and technology courses.
It is student-centered, problem-focused, and problem-solving as the goal. The new learning mode and teaching mode help to stimulate the students, cultivate their innovative thinking, cooperative ability and practical operation ability. It is an important way to improve the teachers' idea and method of education.
